"Better to illuminate than merely to shine, to deliver to others contemplated truths than merely to contemplate. " -Saint Thomas Aquinas I n vivo visualization and quantification of plaque burden and plaque macrophages are major goal in the field of atherosclerosis imaging, particularly in highly utilized mouse models of atherosclerosis. Thus far, vascular MRI has demonstrated the ability to quantify and track murine atherosclerosis at moderate resolution. 1, 2 In addition, molecular imaging approaches have illuminated plaque macrophages in vivo. 3, 4 However, only a few approaches, such as intravital fluorescence microscopy, have provided high-resolution (<100 micrometer) imaging of plaque macrophages in murine atherosclerosis. 5, 6 Intravital fluorescence microscopy imaging, however, is limited by light penetration and is also impractical to use for comprehensive aortic imaging, a major zone of atherosclerosis in genetically altered mice.
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In this issue of Arteriosclerosis, Thrombosis, and Vascular Biology, Tahara et al evaluate the ability of endovascular optical coherence tomography (OCT) to illuminate murine atherosclerosis and plaque macrophages at exquisitely high resolution. 7 OCT is an imaging approach that delivers low coherence nearinfrared light to the vessel wall via an optical fiber. The intensity of interference of reflected light and reference light are recorded and compared to a varying reference path length, to provide a depth-resolved reflectivity profile (A-line). Rotation of the fiber produces a series of A-lines that forms a circular image. 8 Notably, optical frequency domain imaging, a high speed form of OCT, is now clinically used to image coronary plaque microstructure at 10 to 20 micrometer resolution, with 1 to 2 mm of depth penetration. 9 Because of blood absorption and scattering, OCT imaging requires blood displacement via saline purges.
Motivated by OCT's capabilities, the authors performed a technically demanding and rigorous set of experiments to image and quantify aortic plaque burden and plaque macrophages in apolipoprotein E deficient (ApoE / ) mice (Figure) . A clinical 0.019" diameter OCT guide wire was placed retrograde from the femoral artery to the top of the descending aorta. Via the surgically exposed left ventricle, saline was flushed antegrade, and OCT imaging was performed at a 1.5 mm/s pullback rate. OCT images allowed assessment of the aortic wall thickness, with an 20% overestimation compared to histology. In cholesterol-fed ApoE / mice, OCT accurately identified plaque. OCT overestimated plaque however in chow-fed ApoE / mice, possibly because of OCT speckle artifact and/or the presence of cholesterol crystals.
A strength of this study was the development of a new automated measure to quantify plaque macrophages. Because of their intracellular heterogeneity, macrophage foam cells may alter both the backscattering and attenuation coefficients, leading to unique OCT contrast. 10, 11 Using a normalized standard deviation parameter of OCT signal heterogeneity, Tearney et al accurately identified ex vivo coronary arterial plaque macrophages (r=0.84). 12 In the current study, the authors leveraged the high OCT signal intensity generated by macrophages, in addition to the normalized standard deviation parameter and after developing a training set based on OCT and histology, and found that their methodology robustly identified plaque macrophages (r=0.92).
The overall results therefore demonstrate that intravascular OCT offers a high-resolution approach to quantify murine atheroma and macrophages, with potential clinical translatability. Limitations, as acknowledged by the authors, include the yet-to-be demonstrated survival capability of this approach; nonetheless even one-time OCT can likely better assess macrophage volume compared to interval histological sections. Assessment of macrophage content deeper than 100 micrometers remains to be evaluated. In addition, it is unclear whether the developed methodology will be accurate in the setting of plaque calcification, which generates a high normalized standard deviation parameter. 11 
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